This study aimed to investigate the practice of apitherapy -using bee products such as honey, pollen, propolis, royal jelly and bee venom to prevent or treat illness and promote healingamong German beekeepers and to evaluate their experiences with these therapies. A questionnaire incorporating two instruments on beekeepers' physical and mental health and working practice was included in three German beekeeping journals and readers were asked to complete it. The instrument included questions on the use of apitherapy. Simple descriptive methods, bivariate correlation, cross-tabulation and one-way ANOVA were used to analyze the data. Altogether 1059 completed questionnaires were received. The beekeepers reported the most effective and favorable therapeutic effects with honey, followed by propolis, pollen and royal jelly. The factors associated with successful experiences were: age, number of hives tended, health consciousness, positive experiences with one product and selfadministration of treatment. Beekeepers were asked for which condition they would employ propolis and pollen. They reported that they used propolis most frequently to treat colds, wounds and burns, sore throats, gum disorders and also as a general prophylactic, while pollen was most commonly used as a general prophylactic and, less frequently, in treating prostate diseases. No adverse experiences were reported. The potential benefit of bee products is supported by the positive experiences of a large group of beekeepers who use some of these products to treat a wide range of conditions. The indications and treatments given here may be important in selecting bee products and designing future trials.
Introduction
Apitherapy is the use of bee products such as honey, pollen, propolis, royal jelly, bee venom, wax and apilarnil to prevent or treat illness and promote healing. According to Dr Stefan Stangaciu, editor in chief of the International Federation of Beekeepers' Association, apitherapy is, 'the art and science of treatment and holistic healing through the honeybee and her products for the benefit of mankind and all the animal kingdom' (1) . The roots of apitherapy can be traced back more than 6000 years to medicine in ancient Egypt. The Greeks and Romans also used bee products for medicinal purposes. This is described by Hippocrates (460-370 BC), Aristotle (384-332 BC) and Galen (130-200 AD), who prescribed the use of honey and bee venom as a cure for baldness. However, whether these practitioners from the ancient world really represent the fathers of apitherapy is questionable.
There is a major difference between apitherapy and the use of bee products in defined medical situations. Apitherapists believe that bee products can be used to cure most diseases. However, the use of bee products in conventional medicine is limited to certain indications where they have shown effects which are equal to or better than those of standard treatments -for example, in treating wounds and burns and as an interesting approach in arthritis (2) (3) (4) .
Dr Stangaciu is one of the foremost protagonists of apitherapy and he states that he has had more than 7000 treatment successes with bee products (5) . He has developed guidelines for apitherapy and these are reproduced in Table 1 (5) . There are various other reports on the internet of healing through apitherapy but unfortunately no detailed information is available (6).
Despite the relative lack of scientific evidence, the concept of apitherapy strongly appeals to many people, especially beekeepers. Beekeepers have used and promoted bee products for a long time, sometimes even defying state laws to do so (7) . In order to learn more about apitherapy and its applications, we assessed the extent of its use in beekeepers and their experiences with this therapy in a nationwide study in Germany.
Methods

Study Questionnaires
As there have been no previous studies on this subject, we had to develop a suitable instrument for gathering information-this was the Questionnaire for the Assessment of Beekeepers' Health (QABH). The questionnaire was based on previous research in other fields of medicine and on reports of various disorders in beekeepers (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) . The questionnaire assessed several aspects: The beekeepers' sociodemographic data, her/his current health status with a focus on bee-related health problems, her/his experiences with the therapeutic effects of bee products (tried out on themselves, friends, family and/or others) and the motivation for beekeeping. Bee venom allergy was classified according to Mu¨ller (18) . The intelligibility of the questionnaire was tested beforehand in 10 volunteers. The QABH was combined with the Inventory for the Measurement of Bodily Negative Affectivity-trait version (INKA-h) questionnaire which provides validated and robust evidence of emotional instability such as neuroticism, negative affectivity or stress-reactivity (19) . However, the underlying hypotheses for the use of this questionnaire do not relate to the topic of this analysis.
Subjects
In Germany, some 81 818 beekeepers are members of the national Deutscher Imkerbund (DIB; German Beekeepers Association), an organization which is structured into regional groups. According to the association, only 5-10% of German beekeepers are not members. Most members subscribe to journals informing them of regional news. The Deutscher Landwirtschaftsverlag GmbH (German Agricultural Publishing Company; www.dlv.de) publishes three of these journals -Die 
Reference Group
Members of the beekeeping association in the Giessen region were asked to serve as a reference group in order to detect or rule out any potential biases between beekeepers who responded to our journal survey and non-responders. The Giessen association has 181 members: 178 individual members and 3 institutional members. Concurrently with the distribution of the questionnaire in journals, individual members of the Giessen association were asked to complete the questionnaire and return it using a postage paid envelope.
Statistical Analysis
SPSS version 10.0 (SPSS, Chicago, IL, USA) was used for data management and statistical analysis. Various statistical methods were used in the study, including simple descriptive methods, bivariate correlations, crosstabulation and one-way ANOVA. A P-value of 5 0.05 was considered statistically significant.
Ethical Approval
The study was submitted to and approved by the ethics committee of the Justus-Liebig-University.
Results
In all, 1059 completed questionnaires were received, mainly by mail, by fax and few via e-mail. A total of 58 beekeepers completed the survey on the internet. The demographic data are shown in Table 2 . One way ANOVA or 2 -test showed no statistically significant differences between the beekeepers who participated in the survey via the beekeeping journals and those who were asked to take part as members of the Giessen beekeeper association.
The beekeepers were also asked about the health conditions in which they would use propolis and pollen. Their answers are depicted in Figs. 2 and 3 , which show that propolis is most frequently used for treating the common cold, wounds and burns, sore throats, gingival disorders and also as a general prophylactic. Pollen is most commonly used as a general prophylactic and, less frequently, in treating diseases of the prostate.
Discussion
To the best of our knowledge this is the first study on therapeutic experiences with bee products among beekeepers. Most beekeepers definitely do not consider themselves as apitherapists, although they may be regarded as the primary therapists for this type of medicine. Most have had positive experiences in using honey, propolis, pollen and rojal jelly, which they employ (4)for various indications. It is interesting that no adverse experiences were reported by the beekeepers, which implies that these products seem to be safe. This study enabled us to determine the major indications for the use of propolis and pollen in beekeepers and factors which were associated with positive experiences and the use of bee products, especially self-administration of treatment, better health conciousness, greater age, larger number of bee hives tended and positive experiences with using one bee product. The fact that older beekeepers use bee products more frequently than younger ones is similar to findings in a study on complementary and alternative medicine (20) , that does have shortcomings. The first is the low response rate to the questionnaire published in the beekeeping journals. However, this is not unusual. Another questionnaire in the same journals had a similar response rate (21) . Another problem may be the use of a non-validated questionnaire. However, to the best of our knowledge there have not been any earlier studies in the field. The third shortcoming is the possibility that the low response might lead to bias or a skewed distribution of results. In order to determine the potential for bias created by this type of investigation, we also analyzed a reference group -the Giessen Beekeeper Association. Comparison of the results showed that there were no significant intergroup differences in the major assessed demographic factors. In addition, characteristics of the beekeepers in a study on beekeeping traditions from RhinelandPalatinate are very similar to those in our sample (22) . It is also worth adding that data provided by the Deutsche Imkerbund (German Beekeepers Association) regarding beekeepers' age and the number of beehives tended do not suggest any important bias in our study Figure 1 . This figure details the beekeepers' experiences with various bee products. It shows that they had the greatest and most favorable experiences with honey, followed by propolis, pollen and royal jelly. Their experiences were not affected by gender or general health status. The factors associated with favorable experiences with bee products were as follows: (i) Age -older beekeepers generally claimed to be more familiar with the health effects of bee products (P50.05).
(ii) Number of bee hives tended -beekeepers who tended more beehives were found to have better experiences regarding the use of the various bee products (r honey ¼ 0. Relative frequency (%) Figure 3 . This figure shows that propolis is most frequently used for treating the common cold, wounds and burns, sore throats, gingival disorders and also as a general prophylactic. Pollen is most commonly used as a general prophylactic and, less frequently, in treating diseases of the prostate. Relative frequency (%) Figure 2 . This figure shows that propolis is most frequently used for treating the common cold, wounds and burns, sore throats, gingival disorders and also as a general prophylactic. Pollen is most commonly used as a general prophylactic and, less frequently, in treating diseases of the prostate.
group. Furthermore, since the survey addressed several aspects of beekeeping, we do not believe that beekeepers with particularly strong views or problems regarding one aspect would have been more or less likely to respond to it. Thus we assume that the bias is low. Apitherapeutic societies claim that bee products are efficacious in several circumstances (23, 24) . In general, these claims of effectiveness are not supported by published reports but an overview of the literature, especially on propolis, shows that some assertions could well be valid. Propolis has wide therapeutic spectrum, ranging from anti-inflammatory to antifungal, antibacterial, anti-tumor, anti-allergic and wound healing properties (23, 25) . Recent reports indicate that it may also have neuroprotective effects which could be helpful in cases of cerebral ischemia. There is also evidence supporting the use of pollen in diseases of the prostate. These studies were conducted with rye pollen and showed positive results (22) . Although rye pollen is not collected by bees, there may be common properties.
In summary, the potential benefit of bee products is supported by several studies and now also by the positive experiences of a large group of beekeepers who used bee products frequently to treat a wide range of conditions. The indications stated here may be useful in selecting and designing future trials of bee products. The recent positive findings from the meta-analysis on honey and wound healing show that the some experiences may well prove interesting (2) .
